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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance exhausting of 
water drops clogging a gas passage without remarkably 
increasing the capacity and strength of a gas system of 
a fuel cell and without increasing fuel gas being 
exhausted not contributing to cell reaction. 
SOLUTION: This fuel cell is equipped with a gas inlet 
passage 2 connecting an gas inlet manifold 2 for 
supplying fuel gas or oxidizing gas and a power 
generating part 4 of each unit cell; a gas outlet passage 
5 connecting a gas outlet manifold 6 exhausting the gas 
and the power generating part 4 of each unit cell; a 
bypass passage 10 communicating the gas inlet passage 
3 with the gas outlet passage 5 every unit cell; and a 
pressure regulating valve 1 1 installed within the bypass 
passage, and opening/closing the bypass passage 
according to the inlet pressure of the bypass passage 
10. When the gas passage in the power generating part 4 
is clogged by water drops, the pressure regulating valve 
11 opens/closes the bypass passage 10, and repeatedly 

increases/ decrease the pressure in the gas inlet passage 3 to exhaust water drops by which 
the gas passage is clogged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which is equipped with the stack structure which is characterized by 
providing the following, and which carried out two or more laminatings of the single cell, supplies 
fuel gas and oxidization gas to the aforementioned single cell, respectively, and is generated 
according to electrochemical reaction. Gas inlet passage for every single cell which connects the 
gas inlet manifold and the power generation section of each aforementioned ** cell which supply 
fuel gas or oxidization gas. Gas outlet passage for every single cell which connects the gas 
outlet manifold and the power generation section of each aforementioned ** cell which discharge 
fuel gas or oxidization gas. Bypass passage which opens the aforementioned gas inlet passage 
and the aforementioned gas outlet passage for free passage for every single cell. The pressure 
regulation mechanism which is established in this bypass passage, and opens and closes this 
bypass passage according to the inlet pressure of this bypass passage. 
[Claim 2] The fuel cell according to claim 1 which equips the entrance section of the 
aforementioned bypass passage with an orifice, and is characterized by the bore of this orifice 
being 1/10 or less [ of the bore of the aforementioned bypass passage ]. 
[Claim 3] The fuel cell according to claim 1 to which capacity of the aforementioned bypass 
passage of an upstream is characterized by being smaller than the capacity of the 
aforementioned bypass passage of the aforementioned pressure regulation mechanism to a 
downstream from the aforementioned pressure regulation mechanism. 

[Claim 4] The fuel cell according to claim 1 to which the cross section of the aforementioned 
bypass passage of an upstream is characterized by being smaller than the cross section of the 
aforementioned bypass passage of the aforementioned pressure regulation mechanism to a 
downstream from the aforementioned pressure regulation mechanism. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fuel cell which 

improved the discharging efficiency of waterdrop in detail about a fuel cell. 

[0002] 

[Description of the Prior Art] The fuel cell is known as a power plant which can realize a high 
energy conversion efficiency, in order to change into direct electrical energy the chemical energy 
which a fuel has, without going via heat energy or mechanical energy. 

[0003] This fuel cell receives supply of the oxidation gas which contains oxygen in an anode 
plate (air pole), and receives supply of the fuel gas which contains hydrogen in cathode (fuel 
electrode). In cathode, hydrogen ionizes according to the electrochemical reaction shown in (1) 
type, and it becomes a hydrogen ion and an electron. An electron arrives at an anode plate 
through an external circuit, and a hydrogen ion moves to an anode plate in the inside of an 
electrolyte. In an anode plate, water arises according to the electrochemical reaction shown in 
(2) types. It means that the chemical reaction of (3) types had arisen as the whole fuel cell. 
[0004] 
[Equation 1] 

H2 ->2H++2e (1) 

(1/2) 02+2H++2e— >H20 — (2) 
H2+0/2) 02->H20 — (3) 

[0005] Thus, in the electrochemical reaction in a fuel cell, water arises from hydrogen and 
oxygen. Moreover, it may produce un-arranging [ of a steam being added to fuel gas or oxidation 
gas, and a steam and generation water accomplishing waterdrop inside a fuel cell in order to 
prevent desiccation of the electrolyte layer of a fuel cell, and closing a gas passageway ]. The 
fuel cell of a solid-state macromolecule mold is listed for an example below, and the problem of 
the waterdrop produced in each part in a fuel cell is explained. 

[0006] The parts which condensation of water takes place and un-arranging produces are an 
electrode and a gas passageway. When a gas passageway is furthermore explained in detail, it is 
the gas passageway (gas outlet manifold) which penetrates the outlet portion to the gas 
passageway which penetrates a fuel cell stack from the gas passageway inside (a) each ** eel, 
and the gas passageway inside (b) each ** eel, and (c) fuel cell stack. 

[0007] It is thought that condensation of the steam in these parts takes place as follows. First, 
by the anode plate side, the reaction of the above-mentioned (2) formula occurs, the oxygen- 
content child in the hydrogen ion which has moved the electrolyte film, and oxidation gas reacts, 
and water generates. Since the hydrogen ion which moves an electrolyte film moves to an anode 
plate side with the water molecule of the perimeter, with these water molecules and the above- 
mentioned generation water, inside the gas diffusion electrode of an anode plate, moisture may 
be in a superfluous condition and the water screen may produce it. Moreover, even if it does not 
condense inside a gas diffusion electrode, it may condense by the gas passageway in a cel. 
[0008] Furthermore, when waterdrop becomes a certain amount of magnitude, the water 
condensed by the gas passageway in this eel not only stops at the gas passageway in a eel as 
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waterdrop, but may flow out to the outlet portion from the gas passageway in a eel to a gas 
discharge manifold. Near the outlet to a gas discharge manifold, although waterdrop is held with 
the surface tension, if waterdrop becomes to some extent large, it will come to flow in in a gas 
discharge manifold further. 

[0009] Although the waterdrop in a gas discharge manifold has flowed from the above-mentioned 
gas passageway in a eel, what the steam contained in fuel gas or oxidation gas otherwise 
condensed is contained. As mentioned already, the water molecule in an electrolyte film will also 
move toward an anode plate side with migration of a hydrogen ion, and an electrolyte film will dry 
from a cathode side. Since electric resistance becomes high and an electrolyte film stops 
functioning as an electrolyte when it dries, the steam of the specified quantity was added to the 
fuel gas supplied to a cathode side, and it has prevented desiccation of an electrolyte film to it. 
Since the water vapor content applied to this fuel gas is usually superfluous, the steam which 
was not absorbed by the electrolyte film remains also in the fuel gas discharged from each cel. 
[001 0] Although it is not necessary to add a steam to oxidation gas for the reaction by the side 
of an anode plate, when supplying the oxidation gas which pressurized the anode plate side and 
worrying about desiccation of an electrolyte film, a steam may be added also to oxidation gas. 
Moreover, in order for the water produced at the reaction by the side of an anode plate and the 
water which has moved the electrolyte film to evaporate in the oxidation gas discharged from 
each eel and to join it, the vapor pressure has reached abbreviation saturated water vapor 
pressure. 

[001 1] In the fuel cell with which the gas containing such a steam flows the interior, when the 
temperature of the exterior of this fuel cell falls, the steam in oxidation gas may condense in the 
field to which the temperature of the wall surface of a gas manifold also fell to, and temperature 
fell. Moreover, when the interior of a stack has not fully carried out a temperature up yet at the 
time of starting of a fuel cell, and saturated water vapor pressure falls, condensation of a steam 
takes place [ when the operating temperature of a stack falls, or ]. Condensation of the steam in 
the gas seen at the time of the fall of the operating temperature of a stack and starting of a fuel 
cell may take place by the whole gas passageway formed in the interior of stacks, such as not 
only a gas manifold but each gas passageway in a cel. 

[0012] Since diffusion of the gas within an electrode is checked when condensation of such a 
steam takes place inside a gas diffusion electrode, in a gas diffusion electrode, the field which is 
not a carrier eclipse produces supply of gas, and the increment in electrode resistance and the 
fall of the output current are caused. Moreover, since the gas passageway in a eel is closed by 
waterdrop when condensation takes place by the gas passageway in a eel, in a gas diffusion 
electrode, the field which is not a carrier eclipse produces supply of gas too. 
[001 3] When waterdrop arises into the outlet portion from the gas passageway in a eel to a gas 
discharge manifold, supply of the gas to the gas passageway in a eel which had the outlet taken 
up will be overdue. Furthermore, when waterdrop arises in a gas manifold, there is a possibility 
that this waterdrop may close a connection with each gas passageway in a cel. Thus, since it 
becomes the cause of worsening generating efficiency also when condensation takes place 
where in a stack, the waterdrop produced in the stack must be discharged promptly. 
[0014] It is establishing the slit structure of working in a gas supply manifold, moving this slit as 
technology of removing such condensed waterdrop conventionally, and closing the gas 
passageway of some eels, the quantity of gas flow and pressure which are supplied to the 
remaining eels were increased temporarily, and the method of blowing away and removing the 
waterdrop which had closed the gas passageway was proposed (for example, refer to JP,9- 
312168,A). 
[0015] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
method, even if it could blow away the waterdrop in a gas manifold easily, it had the trouble of 
being hard to acquire the discharge effect from the gas passageway in a gas diffusion electrode 
and a single eel, and the gas passageway in a single eel to the waterdrop condensed near the 
outlet to a gas manifold. 

[0016] Even if this changes the flow rate and pressure of gas which are supplied to a fuel cell by 
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the gas transfer unit side, the flow rate and pressure of the gas which reaches the part which 
waterdrop has actually produced are because it does not change so much. Since the fuel cell is 
made into the stack structure which carried out two or more laminatings of the single eel, when 
gas is distributed to each ** eel, a changed part of gas supply volume will also be divided 
according to the number of eels of a fuel cell. For this reason, it became inadequate [ the flow 
rate of gas or the variation of a pressure which are supplied to the part which waterdrop 
produced ], and even if it changed the flow rate and pressure of gas which are supplied to a fuel 
cell, removal of waterdrop might not be performed as a result. 

[0017] Since this changed the flow rate and pressure of gas which are supplied to a fuel cell to 
the degree of pole, and it needed large strengthening of the capacity of ** and the gas network 
of a fuel cell, and reinforcement for it if it was **** when it tended to change the quantity of gas 
flow and pressure of a waterdrop generating part to reverse to the degree to which removal of 
waterdrop is performed effectively, the trouble that adoption was difficult was in it structural. 
[0018] Moreover, when the flow rate or pressure of fuel gas was changed and waterdrop was 
removed, the fuel gas discharged without contributing to a cell reaction increased, and there was 
a trouble of reducing generating efficiency. This trouble shortens the distance it can run with the 
fuel of the specified quantity for a fuel cell in a power supply and ********** vehicles, and leads 
to the trouble of reducing the fuel consumption engine performance. 

[0019] The purpose of this invention is offering the fuel cell which raised the discharging 
efficiency of the waterdrop which closed the gas passageway, without [ without it needs 
strengthening with the capacity of the gas network of a fuel cell and reinforcement large in view 
of the above trouble, and ] making the fuel gas discharged without contributing to a cell reaction 
increase. 
[0020] 

[Means for Solving the Problem] In a fuel cell which this invention according to claim 1 is 
equipped with stack structure which carried out two or more laminatings of the single eel in 
order to attain the above-mentioned purpose, supplies fuel gas and oxidation gas to said single 
eel, respectively, and is generated according to electrochemical reaction Gas inlet passage for 
every single eel which connects a gas inlet manifold which supplies fuel gas or oxidation gas, and 
the generation-of-electrical-energy section of each of said ** eel, Gas outlet passage for every 
single eel which connects a gas outlet manifold which discharges fuel gas or oxidation gas, and 
the generation-of-electrical-energy section of each of said ** eel, Let it be a summary to have 
had bypass passage which opens said gas inlet passage and said gas outlet passage for free 
passage for every single eel, and a pressure-regulator style which are prepared in this bypass 
passage, and open and close this bypass passage according to an inlet pressure of this bypass 
passage. 

[0021] In order that this invention according to claim 2 may attain the above-mentioned purpose, 
in a fuel cell according to claim 1, it equips the entrance section of said bypass passage with an 
orifice, and makes it a summary for a bore of this orifice to be 1/10 or less [ of a bore of said 
bypass passage ]. 

[0022] In order that this invention according to claim 3 may attain the above-mentioned purpose, 
in a fuel cell according to claim 1, capacity of said bypass passage of the upstream makes it a 
summary to be smaller than capacity of said bypass passage of the downstream from said 
pressure-regulator style from said pressure-regulator style. 

[0023] In order that this invention according to claim 4 may attain the above-mentioned purpose, 
in a fuel cell according to claim 1, the cross section of said bypass passage of the upstream 
makes it a summary to be smaller than the cross section of said bypass passage of the 
downstream from said pressure-regulator style from said pressure-regulator style. 
[0024] 

[Effect of the Invention] In the fuel cell which according to this invention of claim 1 is equipped 
with the stack structure which carried out two or more laminatings of the single eel, supplies fuel 
gas and oxidation gas to said single eel, respectively, and is generated according to 
electrochemical reaction The gas inlet passage for every single eel which connects the gas inlet 
manifold which supplies fuel gas or oxidation gas, and the generation-of-electrical-energy 
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section of each of said ** eel, The gas outlet passage for every single eel which connects the 
gas outlet manifold which discharges fuel gas or oxidation gas, and the generation-of-electrical- 
energy section of each of said ** eel, Since it had the bypass passage which opens said gas inlet 
passage and said gas outlet passage for free passage for every single eel, and the pressure- 
regulator style which are prepared in this bypass passage, and open and close this bypass 
passage according to the inlet pressure of this bypass passage The pressure of the gas inlet 
passage of a single eel where the gas passageway was closed with waterdrop rises, and it is 
effective in waterdrop being certainly removable with the pressure wave which a pressure- 
regulator style carries out repeat closing motion of the bypass passage, and produces with this 
pressure. 

[0025] Since only the single eel which needs waterdrop discharge since a pressure-regulator 
style is furthermore prepared for every single eel and it can operate opens and closes bypass 
passage, the gas discharged without being used for a generation of electrical energy is reduced, 
and it is effective in preventing fuel consumption aggravation. 

[0026] Since according to this invention of claim 2 in addition to the effect of the invention of 
claim 1 the bypass passage entrance section was equipped with the orifice and the bore of this 
orifice carried out to 1/10 or less [ of the bore of bypass passage ], the capacity to which a 
pressure-regulator style does not operate and which usually sometimes leaks bypass passage is 
reduced, and it is effective in the ability to control aggravation of specific fuel consumption 
further. 

[0027] according to this invention of claim 3 — the effect of the invention of claim 1 — in 
addition, since the capacity of the bypass passage of the upstream made it smaller than the 
capacity of the bypass passage of a pressure-regulator style to the downstream from the 
pressure-regulator style, open time amount of a pressure-regulator style is shortened, a closing 
motion period is shortened, and it is effective in waterdrop being promptly removable. 
[0028] according to this invention of claim 4 — the effect of the invention of claim 1 — in 
addition, since the cross section of the bypass passage of the upstream made it smaller than the 
cross section of the bypass passage of a pressure-regulator style to the downstream from the 
pressure-regulator style, open time amount of a pressure-regulator style is shortened, a closing 
motion period is shortened, and it is effective in waterdrop being promptly removable. 
[0029] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this 
invention is explained below at details. Dra wing 1 is a mimetic diagram explaining the gas 
passageway in the 1st operation gestalt of the fuel cell concerning this invention. Since a gas 
passageway is the same configuration as the object for fuel gas, and the object for oxidation gas, 
it is not distinguished by the following explanation. 

[0030] The gas inlet manifold 2 which penetrates this separator 1 to the separator 1 inserted 
between the eels which constitute a fuel cell stack, respectively, and the gas outlet manifold 6 
are formed. The gas inlet passage 3 and the gas outlet passage 5 are open for free passage, 
respectively between the generation-of-electrical-energy section 4 of each eel embedded at the 
separator 1, and the gas inlet manifold 2 and the gas outlet manifold 6. 
[0031] And the bypass passage 10 which opens the gas inlet passage 3 and the gas outlet 
passage 5 for free passage for every eel is formed. The pressure regulating valve 1 1 is formed in 
the interior of the bypass passage 10 as a pressure-regulator style which opens and closes the 
bypass passage 10 by the inlet pressure of the bypass passage 10. 

[0032] The pressure regulating valve 1 1 is constituted by the height 16 to which the valve-seat 
section 13 which extracts the bore of the bypass passage 10 thinly, the globular form valve 
element 14, the coil spring 15 which forces a valve element 14 on the valve-seat section 13, and 
the valve element 14 of a coil spring 15 stop the edge of reverse. Since this pressure regulating 
valve 1 1 is aimed at the humidified gas or oxidation gas, as that configuration member, its 
corrosion resistance metal or plastics, such as stainless steel, are desirable. 

[0033] The force by the differential pressure of the input pressure of the bypass passage 10 and 
an output pressure and the force by the coil spring 15 are applied to the valve element 14 of a 
pressure regulating valve 11. And if the upstream gas outlet passage 5 is blockaded with 
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waterdrop and input pressure increases from the generation-of-electrical-energy section 4 or a 
bypass passage connection, a pressure regulating valve 11 will open. 

[0034] Moreover, in order to make area of entrance opening small, the orifice 12 is formed in the 
entrance of the bypass passage 10. 

[0035] Next, actuation of the 1 st operation gestalt shown in drawing 1 is explained. Usually, 
during operation, distributed gas is supplied to the interior of the generation-of-electrical-energy 
section 4 through the gas inlet passage 3 from the gas inlet manifold 2, and is consumed by the 
electrochemical reaction by generation of electrical energy. The component of the distributed 
gas which was not consumed is discharged through the gas outlet passage 5 to the gas 
discharge manifold 6. 

[0036] By the usual gas supply pressure, it has closed and the gas passageway prepared in the 
interior of the generation-of-electrical-energy section 4 is closed by waterdrop, and the 
pressure regulating valve 1 1 is designed so that it may open, when there is a pressure buildup of 
the gas inlet passage 3. 

[0037] If there is no coagulation of waterdrop etc. in the gas passageway of the generation-of- 
electrical-energy section 4, since the differential pressure of the gas inlet passage 3 and the gas 
outlet passage 5 is small, although the pressure regulating valve 1 1 is closed, the force by the 
differential pressure of the pressure of the gas inlet passage 3 and the pressure of the gas 
outlet passage 5 will exceed the force of a coil spring 15, and if waterdrop closes the gas 
passageway of the generation-of-electrical-energy section 4, a pressure regulating valve 1 1 will 
open it. 

[0038] If a pressure regulating valve 1 1 opens, since gas will flow from the gas inlet passage 3 to 
the gas outlet passage 5 through the bypass passage 10, the differential pressure of the gas inlet 
passage 3 and the gas outlet passage 5 becomes small, and a pressure regulating valve 11 closes 
again. If the internal gas passageway of the generation-of-electrical-energy section 4 is still 
closed when a pressure regulating valve 1 1 closes, the pressure of the gas inlet passage 3 will 
increase again, and a pressure regulating valve 1 1 will become open Lycium chinense again. 
[0039] By repeating this switching action by the pressure regulating valve 11, the gas pressure 
supplied to the generation-of-electrical-energy section 4 can change, and the waterdrop which 
closed the gas passageway of the generation-of-electrical-energy section 4 interior can be 
discharged. Furthermore, since a pressure regulating valve 1 1 repeats a switching action 
repeatedly until the waterdrop which closed the gas passageway is discharged, it can discharge 
certainly the waterdrop which closed the gas passageway. 

[0040] Drawing 2 is time amount change of the generation-of-electrical-energy voltage of the 
single eel at the time of waterdrop closing a gas passageway, and the gas-passageway pressure 
in a cel. If the solidified waterdrop closes the gas passageway in a eel, while the generation-of- 
electrical-energy voltage of the eel concerned will fall rapidly, the pressure of gas inlet passage 
rises. What is necessary is just to set the load rate of a coil spring 15 that a pressure regulating 
valve 1 1 opens by the gas inlet pressure when generation-of-electrical-energy voltage usually 
falling by 0.4V from the time, if the allowed value on layout for sag by waterdrop is set to 0.4V 
here. 

[0041] Moreover, in layout of this bypass passage 10, as shown in drawing 3 , the field and its 
capacity from "A" and a pressure regulating valve 1 1 to bypass passage 10 outlet are set to "B" 
for the field and its capacity from bypass passage 1 0 entrance to a pressure regulating valve 1 1 . 
The waterdrop removal effect by pressure fluctuation falls as the volume ratio [A/B] of these 
two fields becomes large. Moreover, the flowing quantity of gas flow increases the bypass 
passage 10 at the time of actuation of a pressure regulating valve 11, and specific fuel 
consumption also gets worse as a volume ratio [A/B] becomes large. About this, when the 
pressure variation of Field A and Field B was considered, it became like drawing 4 . In addition, 
drawing 4 is what showed the time amount change of the pressure of Field A and Field B by 
closing motion of a pressure regulating valve 11, and assumes continuation in the condition that 
the gas passageway of the generation-of-electrical-energy section 4 interior was closed. 
[0042] The pressure of Field A rises gradually, if the generation-of-electrical-energy section 4 
interior is taken up, it reaches the open pressure of a pressure regulating valve 1 1, and begins to 
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descend from the moment that this pressure regulating valve 1 1 is opened wide. On the other 
hand, the pressure of Field B begins a rise from the moment the pressure regulating valve 1 1 
opened. Time of day which this pressure regulating valve 1 1 opened is set to t1. After a while, 
the pressure (pressure loss in case gas flows the spring pressure + field B of the pressure + 
pressure regulating valve 1 1 of Field B in detail) of Field A and Field B becomes almost equal, 
and a pressure regulating valve 1 1 closes again. Time of day which this pressure regulating valve 
1 1 closed is set to t2. After this, again, the pressure of Field A rises and a pressure regulating 
valve 1 1 sets to t3 time of day opened wide again. 

[0043] When repeating this actuation in bypass passage, time amount to which time amount, i.e., 
a valve, has closed the time amount from time of day t1 to time of day t2, i.e., the time amount 
which the valve has opened wide, from to and time of day t2 to time of day t3 is set to tc. Since 
there are many amounts of the gas which passes a pressure regulating valve 1 1 when the 
capacity of Field A is large, to becomes long, and since there is little capacity which passes a 
pressure regulating valve 1 1 conversely when the capacity of Field A is small, to becomes short. 
[0044] Since discharge of waterdrop is not expectable even if it gives a slow gas pressure 
change to the generation-of-electrical-energy section 4, in order to heighten the waterdrop 
removal effect, to is shortened, and pressure fluctuation must be given a short period and it is 
necessary to make capacity of Field A sufficiently smaller than the capacity of Field B for that 
purpose. If this waterdrop removal effect becomes high and especially a volume ratio [A/B] 
becomes one or less so that the examination result of drawing 5 to a volume ratio [A/B] is small, 
it turns out that to becomes short and can acquire the higher waterdrop removal effect rather 
than tc. 

[0045] Moreover, although it becomes loss gas to bypass gas by disconnection of a pressure 
regulating valve 1 1 since distributed gas is discharged without being consumed with an electrode, 
it is making a volume ratio [A/B] or less into one from the examination result of drawing 6 , and 
it turns out that it is stopped by 1/100 or less [ of the quantity of gas flow to which the quantity 
of gas flow bypassed is supplied by the electrode ]. 

[0046] Furthermore, although spring pressure is set up so that it may open, when waterdrop 
closes a gas passageway, and a pressure regulating valve 1 1 usually has the thing for which the 
gas passageway is not closed by waterdrop and by which distributed gas also sometimes leaks 
from a pressure regulating valve 1 1 since this spring pressure is not a not much big value, it is 
forming an orifice 12 near the entrance of the bypass passage 10, and can reduce the ullage of 
gas. 

[0047] If an orifice 12 is formed, by the flow of the high-speed gas which flows the gas inlet 
passage 3 close to the entrance of the bypass passage 10, a low voltage field can occur into 
orifice 1 2 portion, the so-called ejector effect can be produced, the pressure of Field A can 
decline, and leak of the unnecessary gas from a pressure regulating valve 1 1 can be suppressed. 
[0048] An example of a result which changed gas pressure and the passage lay length of the 
bypass passage 10 of an orifice 12, and considered the diameter of an orifice 12 and the relation 
of the capacity which leaks the bypass passage 10 is shown in drawing 7 in a setup of an orifice 
12. In the example of this drawin g 7 , when an orifice 12 is formed compared with the case where 
an orifice 12 is not formed, it turns out that the capacity which leaks the bypass passage 10 can 
be reduced to the maximum abbreviation 1/8. 

[0049] In the entrance section of the bypass passage 10 shown in drawing 8 , although the gas 
by which close came will be divided into what flows to the bypass passage 10 in the gas inlet 
passage 3, and the thing which flows in the generation-of-electrical-energy section 4 from the 
gas inlet manifold 2 if the bore of the gas inlet passage 3 which approaches Rb and it in the bore 
of the bypass passage 10 is set to Rm, the flow rate is distributed in proportion to the ratio of 
the cross section. 

[0050] Therefore, it will become drawing 9 if the relation between the inside clearance ratio 
[Rb/Rm] of the bypass passage 10 and the gas inlet passage 3 and the ratio of the flow rate 
which flows into the bypass passage 10 among the gas which has flowed from the gas inlet 
manifold 2 is shown. It turns out that the capacity which usually leaks the bypass passage 10 at 
the time of operation can be reduced or less [ when not forming an orifice 12 ] to 1/100 by 



http:/ / www4.ipdljpo.go.jp/cgH3in/tranj/veb_cgi_ejje 



3/9/2004 



7/7 ^-V 



making the diameter of an orifice 1 2 or less [ of the bore of the gas inlet passage 3 ] into 1/10 
from this drawing 9 . 

[0051] Drawing 1 0 is a mimetic diagram explaining the gas passageway in the 2nd operation 
gestalt of the fuel cell concerning this invention. A gas passageway is the same configuration as 
the object for fuel gas, and the object for oxidation gas. 

[0052] In this operation gestalt, it is having made thin the bore of bypass passage 10a from the 
entrance of the bypass passage 10 to a pressure regulating valve 1 1 , and serving as the valve- 
seat section 13 of the 1st operation gestalt. Thereby, capacity of the field A of the upstream is 
made smaller than the pressure regulating valve 1 1 of the bypass passage 10, and the same 
effect as the 1st operation gestalt of making small capacity which leaks the bypass passage 10 
as much as possible is acquired. 

[0053] In addition, the operation gestalt explained above is indicated in order to understand this 
invention easily, and it does not limit this invention. Therefore, each element indicated by the 
above-mentioned operation gestalt is the meaning including the selection matter on all layout 
belonging to the technical range of this invention. 

[0054] For example, if the class of pressure-regulator style, such as using a lead valve as a 
pressure-regulator style, the configuration of bypass passage, such as an installation location, 
etc. are designed so that a pressure-regulator style may function when waterdrop closes a gas 
passageway, they will not be limited to each above-mentioned operation gestalt at all. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram explaining the gas passageway in the 1st operation gestalt of 
the fuel cell concerning this invention. 

[Drawing 21 It is drawing showing time amount change of the gas-passageway pressure in a eel 
with the generation-of-electrical-energy voltage of the single eel at the time of waterdrop 
closing a gas passageway. 

[ Drawin g 3] It is drawing showing the physical relationship of the pressure-regulating-valve 
upstream region A and the pressure-regulating-valve downstream region B. 
[Drawing 4] It is drawing showing the pressure time amount change of the pressure-regulating- 
valve upstream region A and the pressure-regulating-valve downstream region B by closing 
motion of a pressure regulating valve. 

[Drawing 5] It is drawing showing the correlation of the volume ratio [A/B] of the pressure- 
regulating-valve upstream region A and the pressure-regulating-valve downstream region B, and 
the waterdrop removal effect. 

[Drawing 6] It is drawing showing the correlation of a volume ratio [A/B] and a loss flow rate. 
[Drawing 7] It is drawing showing the correlation of the supply-gas-pressure force and a leak 
flow rate by the existence of an orifice. 

[Drawing 8] It is drawing explaining division of the quantity of gas flow by the bore Rm of gas 
inlet passage, and the bore Rb of an orifice. 

[Drawing 9] It is drawing showing the correlation of the inside clearance ratio [Rb/Rm] by the 
bore Rb of an orifice, and the bore Rm of gas inlet passage, and the ratio of the flow rate which 
flows into bypass passage among the gas which has flowed from the gas inlet manifold. 
[Drawing 10] It is a mimetic diagram explaining the gas passageway in the 2nd operation gestalt 
of the fuel cell concerning this invention. 
[Description of Notations] 

1 Separator 

2 Gas Inlet Manifold 

3 Gas Inlet Passage 

4 Generation-of-Electrical-Energy Section 

5 Gas Outlet Passage 

6 Gas Outlet Manifold 

10 Bypass Passage 

1 1 Pressure Regulating Valve 

12 Orifice 
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